Preparation of Flexizyme, Microhelix RNA, Suppressor tRNA Asn-E2 and Initiator tRNA fMet CAU
for dFx or eFx respectively. The prepared DNA templates were in vitro transcribed using T7 RNA polymerase according to the standard procedure and the RNA transcripts were purified by 12% denaturing PAGE. A microhelix RNA was prepared by using in vitro transcription in the presence of annealed O5-3 and O3-5 under the same condition as above and purified by 20% denaturing PAGE. For the preparation of DNA template of tRNA Asn-E2 , O5-4 and O3-6 were annealed and extended by Taq DNA polymerase. The resulting dsDNA was amplified using O5-2 and O3-7. For the preparation of DNA template of tRNA fMet CAU , O5-5 and O3-8 were annealed and extended by Taq DNA polymerase. The resulting dsDNA was amplified using O5-2 and O3-9. The DNA products were transcribed in the presence of 10 mM GMP under the same condition as above and purified by 8% denaturing PAGE.
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Preparation of DNA Templates Coding Peptides
For the DNA template coding fMet-ArgMe aa-Arg-Flag, O5-6 and O3-10 were annealed and extended by Taq DNA polymerase, and then the resulting dsDNA was amplified using O5-2 and O3-11. For the DNA template of m4-I, m4-II, m4-III, m4-IV, m5, m1-II, m2-II or m3-II, O5-6 and O3-12, O3-13, O3-14, O3-15, O3-16, O3-17, O3-18 or O3-19 were annealed respectively and extended by Taq DNA polymerase, and then the resulting dsDNAs were amplified using P5-2 and P3-20. For the DNA template of m6, m8 or m10, O5-6 and O3-21 were annealed and extended by Taq DNA polymerase. The resulting dsDNAs were amplified using O5-2 and O3-22, O3-23 or O3-24 for m6, m8 or m10 respectively, and then these products were further amplified using O5-2 and O3-20.
For the DNA template of mc1, mc2 or mc3, O5-6 and O3-25, O3-26 or O3-27 were annealed respectively and extended by Taq DNA polymerase. The resulting dsDNAs were amplified using O5-2 and O3-28, O3-29 or O3-30 for mc1, mc2 or mc3 respectively, and then these products were further amplified using O5-2 and O3-20. Prepared DNA templates were purified by the extraction with phenol/chloroform and ethanol precipitation.
Aminoacylation Assay with Microhelix RNA by Flexizyme
Aminoacylation reactions were performed according to the following procedure: and 83% formamide). This sample was analyzed by 20% acid denaturing PAGE, stained with ethidium bromide and quantified by using FLA-5100 (Fuji, JAPAN).
Preparation of Ordinary PURE System and wPURE System
Translation factors, enzymes and ribosome were prepared by the procedure reported before (Josephson et al., 2005; Shimizu et al., 2001 ). These translation elements were mixed with 50 mM Hepes-KOH [pH 7.6], 20 mM Mg(OAc) 2 , 100 mM potassium glutamate, 2 mM spermidine, 1 mM DTT, 30 mM creatine phosphate (Roche), 4 mM ATP, 2 mM GTP, 1 mM CTP, 1 mM UTP, 100 μM 10-formyl-5,6,7,8-tetrahydrofolic acid (Baggott et al., 1995) , and 3 mg/ml E. coli total tRNA (Roche). Translation reaction mixtures contained final concentrations of 0.6 μM MTF, 2.7 μM IF1, 0.8 μM IF2, 1.5 μM IF3, 0.5 μM EF-G, 10 μM EF-Tu, 1 μM EF-Ts, 0.5 μM RF2, 0.5 μM RF3, 1 μM RRF, 0.1 μM T7 RNA polymerase, 0.1 μM nucleotide-diphosphate kinase, 4 μg/ml creatine kinase (Roche), 3 μg/ml myokinase (Sigma), 2 units/ml pyrophosphatase (Sigma), and 2.4 μM ribosome. In the ordinary PURE system for wildtype peptides, the reaction mixtures were expressed in the ordinary PURE system, while N-methyl-peptides (lanes with even numbers) were expressed in wPURE system containing Me
